in salt content, interpreting packaging labels, and using other seasonings to reduce the amount of salt.
Thus, it is imperative for healthcare providers to communicate this body of knowledge to reduce excessive salt intake, as well as to establish instruments to assess the basic knowledge of salt reduction before the effectiveness of interventions to reduce sodium intake can be undertaken. Some measurements have been developed previously to measure knowledge of salt reduction and to assess sodium intake in hypertensive clients (Charlton et al., 2008; Rujiwatthanakorn, 2004; Sunthonwaraluk, 2008) . However, those instruments were mostly applied and appropriate for assessing the knowledge of sodium reduction in young populations that lived in urban areas, with various lifestyles and culinary preferences. They were also limited in assessing knowledge related to salt reduction in older populations who live in different geographical areas and have a different way of life. The cultural appropriateness of previously developed instruments was concerning. The need of specific and culturally appropriate scales to assess knowledge of salt reduction for specific groups is apparent. People, who live in different culturally diverse regions including Thailand, adopt and have differences in both lifestyles and culinary styles. Salt reduction information and practices which are focused on specific groups of the population rather than the population as a whole are necessary. For example, people who live in western societies consume high salt diets from processed food and food served in restaurants (He & MacGregor, 2009; Jusupović, Rudić, & Smajkić, 2010) , while high salt consumption was found in home cooked food and seasonings among some others; for example, people in Asian countries (He & MacGregor, 2010) . More specifically, people who live in urban areas such as Bangkok, the capital city located in the central part of the country, consume more processed foods, are more likely to dine out, and have less time to prepare their own meals because of the fast pace of daily activities. On the other hand, people who live in rural areas have more opportunities to prepare and consume home-cooked foods than people who live in big cities. In addition, culinary styles differ from region to region in Thailand and represent a variety of tastes, ingredients and cooking methods that are influenced by culture, environment and natural resources. Even though being well-known for its spiciness, Thai cuisine varies regionally in the sources and amount of saltiness among different populations. Central Thai food presents a variety of tastes, including dishes such as "Tom Yum Kung" (spicy shrimp soup), "Tom Kha Kai" (chicken in coconut soup), "Phad Thai" (Thai fried noodles), "Phad Khee Mao" (spicy fried drunken noodles). For example, one serving, which equals 250 grams or one small bowl of "Tom Yum Kung," contains 1,076 milligrams of sodium (Charoenkiatkul et al., 2003) . Food in the central region balances all the tastes of salty, sour, sweet, and spicy according to the different dishes. Southern Thai food is generally hot and spicy, with plenty of peppers and seasoning added. Northeastern food is generally dry, thick, cooked with a little water and little to none of coconut milk is used compared with Thai dishes in central and southern regions. These dishes include broths and various soups. Their characteristic tastes are salty from fermented fish, spicy from fresh and dried chili peppers, and sour from local fruit such as tamarind (Charoenkiatkul, et al., 2003) . Northerners have many types of chili paste dip which are eaten with steamed or boiled vegetables. These make each region differ in their style of cuisine, especially saltiness. Major sources of salt are seasonings including fish sauce, soy sauce, fermented fish, oyster sauce, fermented soybeans, broth powder, monosodium glutamate, shrimp paste, cubed bouillon, and sea salt. The preferences of Thais toward these seasonings vary in each region. Fish sauce, soy sauce, shrimp paste and sea salts are the most commonly found seasonings in Thai kitchens, while others are unique. For example, Northeasterners potentially prefer salty seasonings which come from fermented fish, while for southerners who have easy access to a large variety of seafood, the salty seasonings used in their culinary style include shrimp paste, fish sauce, and oyster sauce. Saltiness of northern style cuisine comes from fish sauce, fermented soybeans, oyster sauce, soy sauce, and sea salt. Consequently, these varieties affect cooking styles, appearances, tastes, and health benefits, especially the amount of salt consumption and its effect on blood pressure among Thais. The average salt consumption of adult Thais has been estimated by calculating 24-hour urinary sodium excretion. It was reported that people who live in the central and northern region were 128.50 millimole and 126.50 millimole per day, respectively, which is higher than the recommended amount at 100 millimole which is about 2.3 grams of sodium or 6 grams of salt per day (Sri-Ngernyuang, Wongjinda, & Aphichanakulchai, 2007) . The purpose of this study was to develop a psychometric instrument to measure knowledge for salt reduction in hypertensive seniors in northern region of Thailand where rural area lifestyles were observed and culinary styles were unique from people in other regions of the country.
Methods

Item Construction
Published research in both English and Thai related to salt reduction were reviewed. The topics included dietary sources of salt (Anderson et al., 2010) , effects of high salt intake on blood pressure (Lucas, Riddell, Liem, Whitelock, & Keast, 2011; Savica, Bellinghieri, & Kopple, 2010) , daily salt recommendations (The U.S. Department of Agriculture & The U.S. Department of Health and Human Services, 2011; World Health Organiztion, 2007) , food labeling for sodium (Ehling, Tefera, Earl, & Cole, 2009) , and strategies to reduce dietary salt (Ohta et al., 2005; Tamaki et al., 2004) . The researchers created a pool of 74 items in English and a 4-point Likerttype response scale was developed. The scale ranges from 1 (strongly disagree) to 4 (strongly agree). After extensive discussion, the researchers selected 20 items that properly fit the particular population, setting, and cultures as well as being precise and relevant to the literature review. Then, 20 items were translated into Thai by five bilinguals and back translated to English by another five bilinguals.
Content Validity
A panel of four content experts was assembled. The panel included Thai and U.S. researchers with PhDs who are experts in older adults, sodium reduction, hypertension, and nutrition in older adults. The panel was asked to review each item of the instrument for content validity related to the definition and scope of knowledge for salt reduction. Four items were eliminated as a result of disagreement among the experts. Sixteen items were agreed upon as being relevant to the constructs being measured at 0.80 of its content validity, as well as culturally appropriate for the targeted samples and clearly worded with minor comments and suggestions from the experts. Subsequently, ten hypertensive older Thai adults were asked to complete all items of the questionnaire in order to test the face validity and appraise the readability of the instrument. Regarding the clarity of the items, fifteen items were accepted to be understandable among older adults, while one item needed minor revision.
To evaluate the reliability and validity of this measure in the target population, a crosssectional study was employed after the study proposal was approved by the Institutional Review Board (IRB) and the Research Ethical Review Committee of the Chiang Rai Prachanukhroh Hospital, located in northern region of Thailand, and the director of Chiang Rai Prachanukroh Hospital allowed the collection of the data, the researcher recruited 242 hypertensive older adults from the Hypertensive Clinic, Outpatient Department in Chiang Rai Prachanukroh Hospital. Inclusion criteria were hypertensive older adults whose ages were 60 or over, had been diagnosed with hypertension for at least one year, and were treated with antihypertensive drugs and/or lifestyle modification methods. Purposive sampling was employed, and participation was completely voluntary. Informed consent was obtained for all participants. The participants were informed that choosing not to participate in the study would not prevent them from receiving any benefits or services from the hospital or any other sources to which they would otherwise be entitled. Confidentiality was assured. Furthermore, the participants were informed that they could discontinue participation in the study at any time or skip any questions that they did not want to answer. A team of trained interviewers collected the data. The participants were asked to complete the questionnaire in convenient, comfortable, and private places. For the participants who could not complete the questionnaire by themselves because of physical limitations, the researcher assisted them by asking the questions and noting the answers on the questionnaire. Also, participants with literacy problems were helped to complete the questionnaire. Three participants who could not stay to complete the questionnaires were allowed to take the packet with them and all of them mailed the completed packet back to the researcher in a provided stamped and addressed envelope.
Data Analysis
The Statistical Package for the Social Sciences version 17.0 (SPSS 17.0) was used to analyze the data. Participants' characteristics were descriptively analyzed. Exploratory factor analysis was used to determine the dimension of knowledge. Principle components analysis of the partial correlation matrix was applied to identify the homogeneous items. The Promax rotation was challenged because of the possibility of the extracted factors might be correlated. The KaiserMeyer-Olkin and Bartlet's tests were applied to calculate sampling adequacy and sphericity, respectively (Gorsuch, 1983; Pett, Lackey, & Sullivan, 2003 ). The researchers hypothesized that the Eigenvalue should be greater than 1.0 which is used to determine the optimal number of factors (Mertler & Vannatta, 2002; Preacher & MacCallum, 2003 ). An acceptable minimum value to retain an item on a factor was set at 0.40 (Polit, 2010) . Furthermore, the Rasch Measurement Model with the WINSTEPS program (version 3.69.1.14) was used to test for rating scale evaluation, unidimensionality, and item difficulty. Diagnostics of the rating scale was conducted after the responses per category were minimal in meeting the recommended observation, which should be at least 10 (Linacre, 1999). The structure calibration should be gradually and monotonically incrassated within the recommendation range at 1.40 logits to less than 5.0 logits (Linacre, 1999) . Analysis of fit investigates the differences between observed and expected values of a person's ability to respond to each item by two fit statistics, the mean square (MNSQ) and the standardized mean square (ZSTD), an outlier fit statistic which is sensitive to unexpected behavior affecting responses to items lo- (Bond & Fox, 2007) . For ZSTD, values between -2.0 to 2.0 were accepted (Chen, Bode, Granger, & Heinemann, 2005; Linacre, 1999) . To test the internal consistency, Cronbach's alpha coefficient was calculated.
Results
Two hundred and forty two participants were recruited for the study. Their characteristics were demonstrated in Table 1 . Fifty-one percent of research participants were female. Ages of participants were between 60 and 90 years (Mean=68.9, SD=7.10). The majority of them had not completed high school (91.70%) and more than half were married (65.0%). Fifty-eight percent did not report any other acute or chronic health conditions. They still were active in cooking for themselves or their families (88%). The participants and their spouses were the main food providers for family members (69.6%). They rated their cooking abilities as good (66.1%). The majority of them cooked and ate Northern Thai style cuisine as the main dishes (95.5%). Also, they did not have limitations in eating food, including chewing or food allergies. 
Factor Analysis
According to Table 2 , four factors were found at the initial analyzing for the principal component analysis. The Kaiser-Meyer-Olkin was 0.85 and the Bartlet's test was significant (χ2 (df =120) = 1049.52, p<0.0001). Four factor solutions were obtained. The Eigenvalues from the actual data matrix were 4.98, 1.41, 1.32 and 1.56 for factor I, II, III, and IV, respectively (see Figure 1) . Total variance explained for each factor was 31.12%, 8.81%, 8.23%, and 7.23%, individually which its total variance explained was 55.39%. In detail, 14 of 16 items (item 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 14 and 15) had loading factors greater than 0.40 on factor I while the remaining items (13 and 16) load on factor II, III, IV with the cross-variable loadings of some items from factor I. Chronbach's alpha coefficient of 16-item scale was 0.82.
Because some items have a loading factor greater than 0.40 on two or three factors, 3-factor, 2-factor, and 1-factor solution were challenged with the Promax rotated solution. Even though Eigenvalues from the actual data matrix of four factors were greater than 1.0, the Eigenvalues from the random data matrix were 4.84, 1.40, 1.19, and 0.88 which were not greater than the Eigenvalues obtained from randomly generated data, indicating values from the actual data had unidimentionality. One factor should be retained. Additionally, based on the Scree Plots and loading factors, one factor solution with 14 items was accepted and 2 items (item 13 and 16) were eliminated from this analysis.
Rasch Analysis
The 16-item KDSR scale was also analyzed by Rasch Analysis. The first finding was information for identifying the functioning of the rating scale that contains four categories (strongly disagree, disagree, agree, and strongly agree), which is presented in Table 3 . All categories have observed counts greater than 10 which meet the minimum distribution, with "agree" representing the highest rating (64%). The observed measures were increased from -0.76, -0.32, 0.93, and 2.06 logits for category 1, 2, 3, and 4. The Outfits MNSQ of all categories (0.40, 0.40, 0.52, and 0.87) were below 2, showing more information than misinformation and no noise in the measurement process (Linacre, 1999) . Disarrangement of the structure calibration from "strongly disagree" (category 1) to "strongly agree" (category 4) were -0.69, -1.57, and 2.25, indicating each step of position of the variable was disordered and did not increase monotonically across the rating scale. This disorder can be presented in the probability curves which were observed in each category via each curve (see Figure 2) . For the unidimensional construct of the 16-item KDSR scale, Table 4 displayed the statistics and explained that the majority of items met the criteria for fit statistics. The mean score of infit and outfit MNSQ was 0.99, which was close to the expected value of 1.0. Precisely, fourteen items had infit and outfit MNSQ between 0.75 and 1.30. Item 13 and 16 had poor infit and outfit statistics which were located outside that normal range. The infit and outfit mean score of ZSTD was -0.1 and -0.2 which was close to 0. Explicitly, twelve items had the ZSTD statistics within the range -2 to 2. The other four items (item 1, 2, 13, and 16) had ZSTD statistics located outside the normal range, and the researcher decided to deleted those four items even though item 1 and 2 had loading factors greater than 0.40.
Rasch analysis was used to re-analyze the 12-item KDSR scale. The rating scale diagnostics was also performed. It was found that all categories still have observed counts greater than 10 with the "agree" category representing the highest rating (48%), which means it was a frequent response and "strongly disagree" was used less by the participants. The observed measures were increased from -0.82 logits for the "strongly disagree" category to 2.37 logits for the "strongly agree" category. The outfit MNSQ of all categories were below 2 (0.67, 1.40, 0.95, and 1.19). Monotonic arrangement of the structure calibration from "strongly disagree" (category 1) to "strongly agree" (category 4) were -2.29, -0.03, and 2.32, indicating no category was less observed over others, which is important to indicate the distinction between position of each variable (Bond & Fox, 2007) . The normal probability curves were revealed on the Figure 3 . The researchers then analyzed construct validity of the 12-item KDSR scale. In Table 5 , all items had infit and outfit MNSQ between 0.82 and 1.15, and the mean scores of infit and outfit MNSQ were 0.99 and 0.96, respectively, with the standard deviation being in the range of ± 2. The mean scores of infit and outfit ZSTD were 0.07 and 0.08 which were close to 0.
Validity evaluation of the 12-item scale was performed, presented on Figure 4 . The hierarchy order of items reveals the level of their difficulties. The items located on both sides of the vertical line specify the mean (M), one standard deviation (S), and two standard deviations (T). The left side of the vertical line shows the estimated knowledge level of each respondent. The "#" symbol represents 6 participants and each "." presents one to five participants. The right side of the vertical line is the list of item numbers. The level of difficulty will be endorsed by positive logit values. Based on the presented figure, item 11 or "Know 11" (Reading food labels) was addressed to be the most difficult, whereas item 3 (eating low salt diet keeps blood pressure normal) and item 5 (examples of salty seasonings) were considered to be easiest. For the reliability, Cronbach's alpha coefficient for the 12-item KDSR scale was 0.80 with range from 0.76 to 0.79 for individual items.
Discussion
The psychometric properties of the first de- veloped KDSR scale with 14 items was analyzed by using Rasch and factor analysis. The KDSR scale demonstrated its validity and reliability when subjected to principal components factor analysis with Promax rotation, Rasch analysis, and Cronbach's alpha. This scale had been developed by starting with item generation by literature review and team discussion, item refinement, scale testing, and scale revision. This study adequately used samples from the general population. Recruitment of sample size followed the general rule of thumb that 5-10 subjects per variable were adequate (Stevens, 2009 ). The value of the Kaiser-Meyer-Olkin to measure sampling adequacy, which was 0.87 and close to 1.0, and Bartlet's test of sphericity indicated the appropriateness for using factor analysis. Acceptable reliability was demonstrated by a Cronbachs' alpha of 0.80 for the total scale which is greater than 0.70 (Kline, 1993; Nunnally & Berstein, 1994) , indicating satisfactory homogeneity. The internal consistency of this scale stands at the moderate level that demonstrates each item compatibly measures the same construct. The construct validity of this scale was sufficiently established by principal component analysis with Promax rotation. The items loaded for factor I have loading factor greater than 0.4 and Eigenvalues for observed data also support the same dimension. According to Rasch analysis, the functioning of rating scale, hierarchical order, and unidimensionality of the KDSR scale were examined. The psychometric properties of the rating scale of the KDSR scale may reveal the consistency of the scale with clinical observation, languages, and circumstances. The diagnostics of rating scale which include category frequency, average measure, threshold and category fit were achieved. The minimal number of responses per category met the criteria of 10 (Linacre, 1999) . The thresholds increase within the recommendation range at 1.40 logits to less than 5.0 logits (Linacre, 1999) . The 4-category rating scale shows the well-functioning of probability curves. Revising the rating scale was unnecessary for this scale.
The items are less spread across the scoring range. Most of items locate at ±1 logit; however, item difficulty hierarchy of "Know 11" should be considered for modification in the future, especially "Reading food label," which is located at higher than two standard deviations. The older adults in this study mostly completed only elementary level education and were less likely to have access processed food, suggesting reading food labels might be uncommon in daily practice.
The KDSR scale can be assured for its unidimensionality through fit statistics and principal component analysis. Both techniques support the integrity of the KSDR for this sample. For the single dimension or contruct assessed by the Rasch analysis, the infit and outfit of MNSQ values were located within normal ranges of 0.75 to 1.30, as well as the infit and outfit of ZSTD statistics being within ±2.
There are several limitations of this study. First, although the sample size was acceptable, the convenience of sampling of populations was dominated by active and socialized characteristics of hypertensive older adults. Second, some items of this scale contain information that is specific to northern Thai culture and culinary practices which are considered to have limitations in generalizability and general utility. For the limitations mentioned above, further study of this instrument in a wider range of samples with various co-morbidities and in less physically and mentally independent older adults is suggested. Also, the amount of sodium consumption varies among populations in different circumstances, such as geographical settings, lifestyles, ages, social contexts, culinary prefer-ences, and cultures. Further research should also examine to what extent the KDSR scale is applicable to hypertensive patients. Applying this scale to measure the knowledge of salt reduction in other populations will bring benefits if the researchers appropriately modify some items to closely fit with the situation of the targeted populations. Future study is needed, as well as examination of its test-retest reliability and responsiveness. For implications of practice, adequate knowledge of salt reduction will benefit hypertensive older adults in applying this information to their daily routine, which consequently lowers salt consumption.
Conclusion
To conclude, no instrument was found to measure knowledge related to sodium reduction of hypertensive older adults who live in the northern region of Thailand. A relatively short measurement with a 12-item scale was developed to particularly support the uniqueness of culture, lifestyle, circumstance of older adults. It has good construct validity, internal consistency, rating scale evaluation, hierarchy, and unidimensionality. The results of this study indicated that this scale is satisfactory for clinical practice and research in this population and setting.
